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Anemia 



efmition 



' tis a decrease of Hb % below 1 1 gm % regardless the age or sex. 



1. Impaired cell synthesis. 

2. Hemorrhage. 

3. Hemolysis. 



mpaired RBCs synthesis 



Deficiency of BM Requiremer.. 

States originate from decreased intake, increased losses & demand. 
1. Iron deficiency anemia — Microcytic hypochromic anemia. 
2.B12 & Folic acid deficiency -> Megaloblastic anemia. 

3. B6 deficiency -> Sideroblastic anemia. 

4. Protein deficiency -» Any type of anemia. 

5. Copper deficiency -► Microcytic hypochromic anemia. 

6. Vitamin E deficiency -> Hemolytic anemia. 

7 Vitamin A deficiency -> Microcytic anemia 

8 v 'tamin B1 ^ Hypoplastic anemia. 

^Dueto h y poplasia of t he BM either 1 ry or 2ry. 

Primary BM failure 

/. Heredofamilial: 

With defective stem cell precursors 

a. Single cell line defect: 

e.g. pure red cell aplasia (Diamond blacfan anemia) 

- Autosomal recessive (AR) . 

- Presents with anemia at birth. 

b. Pancytopenia: e.g. Fanconi anemia 

- AR disease. 

- Presents in the 1 st 4 years of life not necessary at birth. 

- C/P! 

1. Pancytopenia without splenomegaly. 

2. Somatic changes: 

• Short stature. 

• Thumb & radius anomalies. 

• Microcephaly. 

• Renal defects. 

3. Cafe aulait patches: the skin stains deeply with excess 

- Treatment! deP ° Sit, ° n 2ry tQ ' neffective ^X JSI 

1. BM stimulants: e.g. steroids & anabolics 

2. BM transplantation. 
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//. Idiopathic: 



Mostly due to immunologic process. 
- Treatment: 

1. Immunosuppressant. 

2. BM stimulants: e.g. steroids & anabolics, 
— — 3. BM transplantation 

Secondary BM failure 

'• Toxins: infection & septicemia. 

II- Drugs: Chloramphenicol, sulfonamides & cytotoxic. 

HI. Irradiation: 

Hi i ■ M ^jlnfections: Human parvo virus, Hepatitis B virus & Epstein bar virus. 

I. Jnfilteration of the BM hy malignant or non malignant cells. 
Z.2ry to systemic disease endocnna!. hepatic renal 




tiology 



Anemia 

Daily requirement of iron: - 2-3 mg / Kg / Day. 



I. Decrease intake- 

1. Infants on cow milk or unfortified artificial milk why? 

2. Delayed weaning why?. 

II. Decrease absor ption- 

1. Chronic diarrhea. 

2. Malabsorption syndrome. 

3. Excess tea, phytate, oxalate & anti-acids. 

III. Excess loss: 

Due to chronic blood loss e.g. epistaxis, hemoptysis, hematemesis ankylostoma 
ulcerative colitis & cow milk protein allergy. armyiosToma, 

IV. Decrease stores: 

1. Premature. 

2. Low birth weight, 

V. Excess requirement: 

1. Growing children. 

2. Adolescent. 



icture 



1. General manifestations of anemia: 

a. Lack of concentration & decrease performance 

b. Dizziness. 
C. Headache. 

d. Syncopal attack. 

e. Anginal pain. 

f. Muscle cramps & weakness. 

2. Red glazed tong ue 

3. Koilonvchia. 

4. Anorexia & pica. 

5 - Mild splenic enlargement in 10-15 % of cases 
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Jjjy 

! For 



II For 



diagnosis of iron deficiency anemia: 

1.CBC: 

• Microcytic hypochromic anemia. 

• Low reticulocytic count or even zero. 

• No abnormal cells in blood film. 

2. Low serum iron (< 30 ug / dl) & serum ferritin. 

3. High serum iron binding capacity ( > 350 ug / dl ). 

4. Increased free erythrocyte protoporphyrin. 
diagnosi s of the underlying etiology : 

1 . Stool analysis for ankylostoma ova. 

2. Occult blood in the stool. 



From other causes of microcytic hypochromic anemia: 

1. Chronic lead poisoning. 

2, Thalassemia. 
3. Sideroblastic anemia. 

I. Prophylactic ttt 

1 .Adequate iron intake for pregnant females 
2. Early & proper weaning. 

3. Prophylactic iron supplementation after the 3 rd month in premature & low 
birth weight 
II, TTT of the underlying cause 
1 TTT of ankylostoma. 
2.TTT of any bleeding focus. 
111. Iron therapy 
IQral : 

a. Liquid ferrous fumarate (45mg) . 

b. Tablet ferrous sulfate (60mg) & ferrous gluconate (35mg) 
Dose: 6 mg / kg / day elemental iron. 

Duration of therapy : 4-6 weeks after correction of anemia. 
Side effects: GIT irritation. 
Dark stool. 
2.Parenteral iron : 

a. Fedextran (100mg). 

b. Fe sorbitol (100mg). 



The hematological response becomes evident after 48-72 hrs in the form 

reticulocytosis 



VI, Packed RBCs transfusion 

1. Sever anemia ( Hb < 6 gm % ). 

2.Anemic HF. 

3. Surgical emergency. 
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3\|^g|lpblastic anei^jp 



Iti^au sed bv B12 or folic acid deficien cy. 

Ca uses of B1 2 def icj ericy 

I Decrease intake: 

Very rare as in severe conditions of malnutrition, 
II. Decrease intrinsic factor : 

1 . Partial or total gastrectomy. 

2. Pernicious anemia either juvenile or adult type. 
HI. Consumption of B12 in the intestine: 

1. Diphyllobothrium latum. 

2. Over-growth of bacteria e.g. in blind loop syndrome. 
IV. Decrease absorption: 

1. Crohns disease. 

2. Resection of the terminal ileum. 

V Decrease stores: Advanced liver disease 

Q^uses of folic acid deficiency 

I. Decrease intake: 

Very rare as severe conditions of malnutrition & infants on goat milk. 

II. Decrease absorption: 

Chronic diarrhea & malabsorption syndrome. 
'"■ Consumption of folic acid due to increase requirement: 

Chronic hemolytic anemia. 
IV. Drugs: 

-Sul fonamides. -Methotrexate. 



1. Manifestations of pancytopenia: 

a. General manifestations of anemia. 

b. Repeated infections. 

c. Bleeding tendency. 

2. GIT manifestations : 

a. Recurrent glossitis. b. Chronic diarrhea. 

3. Neurological manifestations (in B12 deficienc y 

Sub acute combined degeneration of the cord 

a. Peripheral neuritis. 

b. Pyramidal tract affection. 

c. Posterior column affection. 



c Failure to thrive. 
onh 




- Macrocytic normochromic anemia. - LeucoDOfinia rh,, 

- Thrombocytopenia & Immature platelets P (hyper se 9 m ented WBCs), 
W. BM aspirate: Megaloblastic changes 

III. Serum folate & B12 assay 

IV. Schilling test 

V. FIGIu test 

VI. Detection of antibodies against th» r«"^Lrffl^^ 
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reatment 



. B12 injection 250 mg / 4-8 weeks. 
2. Oral folic acid 5 mg / dav 




Hemolytic Anemia 




definition 



Anemia due to short life span of RBCs. 



tiology 



Destruction of RBCs due to : 
A. Corpuscular defect. 
M _8JExtra-corp uscutar d efect 
Corpuscular Defects 

I. Acquired: 

Malaria infection. 
" Congenita l or heredofamilial 

A. Cell wall dfifRnte- 

1 . Spherocytosis. 

2. Elliptocytosis. 

3. Ovalocytosis. 

B. Enzymatic defects: 
1.Glucose-6-phosphate dehydrogenase deficiency 
2, Pyruvate kinase deficiency. 

C. Abnormal Hb: 

1. Quantitative defect-* thalassemias. 
2 Qualitative defect -^sickle cell disease 

Extra-Corpuscular defects 

I. Non - immune: 

Infection & DIC 
IL Immune: 

A. I so-immune: 

Rh & ABO-ineompatibility 

B. Auto-immune: 
1.SLE. 
2.ldiopathic. 
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_Apprc 



Approach to diagnosis should innluH*- 

1. The C/P suggesting hemolytic disease 

2. The laboratory finding suggesting hemolytic disease 
I Determinatio n of the underlying cause hv «r«JLi ■-. ' 




finical Picture 



f the underlying cause by special investigations. 






• 
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thnic factors 



h'rdnlc Hemolytic Anem 




o Black race 
o Mediterranean 



eneral Clinical picture 



Sickle cell anemia. 
Thalassemia. 



Anemia : not responding to hematinics. 
History of frequent blood transfusion. 
Tinge of jaundice. 
Hepato-s plenomeq aly: due to: 

• Extra-medullary hemolysis. 

• Extra-medullary hemopoiesis. 

• Hemosiderosis. 

• Intercurrent infection. 

Dark colored xtnni due to increased oxidized stercobilinogen. 
Normal colored urine. 

Mongoloid facies : Due to hyperactive BM (in long standing cases). 
.Finally can be present ed by one of the complications (see later) 
Positive f amily history in hereditary causes. 



eneral complications 



Complications of frequ ent blood transfusion: HBV, HCV& HIV 

Traumatic rupture spleen. 

Hypersplenism. 

Hemosiderosis: 

• Dark colored skin. 

• Cardiomyopathy. 

• HSM. 

• Diabetes mellitus. 

• Peripheral neuropathy. 

• Hypo-endocrinal functions. 

• Leg ulcers, 
o Gall stones. 

o Heart failure: due to : 

• Anemia. 

• Hemosiderosis. 
o Repeated infections: due to : 

• Decrease WBCs if there is : 

1) Hypersplenism. 

2) Megaloblastic crises 

3) Hypoplastic crises 

• HF -* Repeated chest infection 

q* *^ * Decrease tuftsin after splenectomy 
a Stunted growth: di ip tn- Iiy 

• Anemia -» Tissue hypoxia 

• Repeated pathological fracture. 
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o Pathological fracture: due to hyperactive BM. 
o Crises: 

• Megaloblastic crises due to folic acid deficiency. 

• Hypoplastic crises -> Idiopathic or post viral. 

• Hemolytic crises. 

• Hvper-hemolytic crises if associated with acute hemolytic 

anemia. 



investigations 



I. For diagnosis of chronic hemolytic anemia: 

1. CBC: 

- All causes of CHA lead to normocytic normochromic anemia 
except thalassemia -> microcytic hypochromic anemia. 

- Increased reticulocyte count 

- Abnormal cells can be seen in blood film : 

• Spherocytes -> Spherocytosis. 

• Sickle shape -> Sickle cell anemia. 

• Target cells & anisocytosis -> Thalassemia. 
2. Increased serum iron . 

3. Low serum iron binding capacity 

4 Increased indirect bilirubin . 

5. Stool analysis -► Increased stercobilinogen. 

6. Urine analysis — ► Increased urobilinogen. 

7 Radiological findings: 

• Long bones: - Thin cortex & wide medulla ( mosaic pattern ). 

• Skull :-Wide deploic space ( hair on end appearance ). 

II. For diagnosis of the underlying etiology: 

1. Osmotic fragility test — > Spherocytosis. 

2. Sickling test -» Sickle cell anemia. 

3. Hb-electrophoresis: 

• Increased Hb-F -> Beta-thalassemia major. 

• Increased Hb-A2 — Beta-thalassemia minor. 

• Hb-S -► Sickle cell anemia. 

4. Alkali denaturation for Hb F in Beta-thalassemia. 

5. Acidified serum lyses test ( Ham's test) for paroxysmal nocturnal 
hemoglobinuria (PNH). 




I. Packed RBCs transfusing 

1 ' ( ^ a ^^ J ^ ^ JBCii transfusion are given only when 

2. H YP er transfus ion: Packed rSSs transfusion are given only when 

nD7o < 10 gm % 
S. Super- transfusio n: Packed RBCs Jnsfusion are gi ven only when 

II. Folic acid: 1-5 mg / day. 
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HI. Iron chelating therapy (usually after the age of 5 years): 

1. Oral (under trial) 

2. Parenteral: 

Desferoxamine by continuous S.C infusion using portable pump 
dose 25 - 40 mg / kg / day. 
VI.TTT of complications 







ereditary sph 




tiology 



Autosomal dominant ( AD ) , in which there is abnormal spectrin in the cell 
membrane of the RBCs lead to Na influx & water inside the RBCs which lead to 
deformity of the RBCs , sequestration & destruction in the spleen. 
■ 1 0-2Q % of cases have no family history .why? 



ical Picture 



> Age of onset : can be presented since birth by neonatal jaundice. 

o Anemia 

o History of frequent blood transfusion. 

o Tinge of jaundice, 

o Hepato-splenomegaly 

o Dark colored stool. 

o Normal colored urine, 

o Mongoloid facies 

° Finally can be presented by one of the complications. 



eneral complications: 



o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



investigations 



Complications of frequent blood transfusion: HBV, HCV& HIV 

Traumatic rupture spleen. 

Hypersplenism. 

Hemosiderosis. 

Gall stones (common). 

Heart failure. 

Repeated infections 

Stunted growth. 

Pathological fracture. 

Crises, 

Complicat ions of neonatal jaiinriirn 



icec: 



of chronic hemolytic anemia 




• Normocytic normochromic anemia. 

• Increased reticulocyte count 

• Blood film : Spherocytes & polychromesia 
^ Increased serum iron . ywiromesia. 

3.L.QW serum iron hinr iing capacity 

4 increased indirect hilimhin 

5 Stool analysis - Increased stercobilinogen 
e.Unne analysis-* Increased urobilinogen. 
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7 Radiological findings: 

• Long bones: - Thin cortex & wide medulla ( mosaic pattern ). 

• Skull: Wide deploic space ( hair on end appearance ) 
Diagnostic investigations 

1 Osmoti c fragility test :Spherocytes lyses in higher concentration of saline 

than normal RBCs. 
m£wS{Ljj mQ/l/s/<? at 24 ~ 48 hrs corr ected by addition of glucose. 



reatment 



1. Packed RBCs transfusion- 

2. Folic acid: 1-5 mg / day. 

?. iron chelating therapy usually start after the age of 5 years. 
4. TTT of complications 

• Gall stones : Cholecystectomy. 

* Splenectomy for moderate to severe cases. 




definition 



Quantitative Hb defects 



tfology 



Autosomal recessive (AR) , in which there is mutation in the nlnhin, ^ no* that reduce 

or totally abolish synthesis of one or more of the globins chains. ^"^ 

1 .a-Thalassemia Reduced or absent a-globins synthesis. 

2.3- Thalassemia : Reduced or absent p-globins synthesis 

^ Hereditary persistence offetal jjb : Synthesis of elevated amount of fetal Hb 

..„-,., persists to adult life without causing clinical disease 

4. 5 p Thalassemia, bo t h 5 and p-globins ch ains are reduced or absent 

;sei 




■ Genes of P-globins are present on chromosome 1 1 . 

■ Patients are either heterozygous (p- Thalassemia trait) or 

homozygous 

(P- Thalassemia intermedia or p- Thalssemia major) 
p-Thalassemia major differs from p-Thalassemia intermedia beinn 
rff-T"* squire more frequent blood transfuS 9 



atho-physiology 



Reduced or absent p-globin synthesis prevents aden,, atQ u^ 
tetramers. So that cells are hypochrom^SoS Hb accumulati °n k» 
Free a-globin chains, instead accumulate a „™ -^ Cl 
erythroblast development beca^Safn.^^ ^ ""» 
ex-Chains are highly toxic to erythroblasts Z? ° mS ° luble - 
( ineffective erythropoiesis). causing intra-medullary hemolysis 

Some of these cells which pass to the oerinlw*. • 
cells & have short life span (due to destruction ^ ilaQon are ^formed 






Pediatrics 10 

Hematology 



Age of onset: after the age of 6 months, 
o Anemia 



complications 



History of frequent blood transfusion. 
o Tinge of jaundice, 
o Hepato-splenomegaly 
o Dark colored stool. 
o Normal colored urine. 
o Mongoloid facies 

Hnally can be presented by one of the complications. 



Complications of frequent blood transfusion: HBV, HCV& HIV 
u Traumatic rupture spleen, 
o Hypersplenism, 
o Hemosiderosis. 
o Gall stones, 
o Heart failure, 
o Repeated infections 
o Pathological fracture, 
o Stunted growth. 

Crises. 



investigations 



I. For dia gnosis of chronic hemolytic a nemia- 

1. CBC: ' 

• Microcytic hypochromic anemia. 

• Increased reticulocyte count 

• Blood film : target cells & anisocytosis 
2 . Increased serum iron . 

3. Low serum iron binding capacity . 

A. Increased indirect bilirubin. 

5. Stool analysis -* Increased stercobilinogen. 

6. Urine analysis -♦ Increased urobilinogen. 

7. Radiological findings: 

• Long bones: - Thin cortex & wide mpriniia trr>* 

. Skull: Wide deploic space ( hal!^d ^TceT" 1 > 
II. Diagnostic investigations: appearance ). 

1 . Hb-electrophoresis: 

• Increased Hb-F -> Beta-thalassemia major 

• Increased Hb-A2 - Beta-thalassemia minor 
l Alkahne denaturation test 

Igjjf^' ^ usin 9 amni ° tic ^id or chorionic villous sample. 



1. Packed RBCs transfusion: 

2> Folic acid: 1-5 mg / day. 

3. Iron chelating therapy usually start after the aqe of 5 v«o 

4. TTT of complications : years. 

I.Gail stones : Cholecystectomy. 

2. Splenectomy for hypersplenism. 
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3.Digita!is & diuretics if there's HF. 
Recent lines of ttt: 

1. Neocyte transfusion from single donor 

2. Switch on of the gamma genes by butyrate. 

3. Gene therapy. 

4. Bone marrow transplantation may provide cure if done early before rise 
of serum ferritin & liver damage. 



a-Thalassemia 



i 



- 4 Genes of a-globin are present on chromosome 16. 

1 Deletionof one, two, three or four loci result in different types of a-thalassemia. 

1 • One aene detent _> Carrier. 

2. Two aene defect-* Mild hemolytic anemia. 

3. Three gene defect - Hb-H disease ( 4 p )-> mild to moderate hemolysis. 

4. Four aene defect _> Hb-Barts ( 4y )-► hydrops fetalis. 



Sickle cell anemia 



netics & path 



Autosomal recessive (AR) t results from a point of mutation that changes the amino 
acid at position 6 on the p globin chain from glutamic acid to valine ( Hb-S ) 
o Hb-S behaves normally in the oxygenated state, but polymerize on exposure to 
hypoxia -► sickling of RBCs. H ° 

o Sickle cells are dehydrated, stiff & have shortened life span because thev ar p 
destructed in the spleen. y e 

Factors that increase sickling : 

a. Low 02 tension. 

b. Hyperosmolality. 

c. Fever. 

d. Dehydration. 



Clinical oicture 



Age of onset : after the age of 6 months. 
Race: Black races are more susceptible. 
May present by one of the following crises: 
1. Vaso-occiussive crises: 

• Ischemic pain in both hands & foot ( Hand foot svndromp \ 

• CNS infarction with neurological sequellae 

• Pulmonary Infarction, 

• Splenic infarction ( Auto-splenectomy ). 

• Sudden blindness. 

• Abdominal angina. 

• Myocardial infarction. 

• Renal infarction. 

• Priapism. 
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2 - HvPer he molytic crises: 



i^iiiKJiYiiu arises: 

When associated with G-6-PD deficiency. 

Clinically presented with life threatening anemia requiring immediate 

Diood transfusion associated with hemoglobinuria. 

CBC: anemia with high reticulocytic count 

3 - Aplastic cr/sftQ- 

• Usually due to infection with parvovirus B19. 

• Clinically presented with life threatening anemia requiring immediate blood 
transfusion. 

a c„ # C . BC: anemia or Pancytopenia with low reticulocytic count. 

4 - Sequestrat ion crises 

It is due to obstruction of venous return of the spleen — acute massive 
splenomegaly + shock + collapse. 




- Normocyte normochromic anemia. 
• Increased reticulocytic count 

- Blood film : Sickle shape RBCs 
li. Diagnosti c investig atinnQ- 

SSBHiSEmM" ,educin9 a9ent « *«-*<*. )• 

III. Antenatal riiarpr^fr- As thalassemia 

li ^ : V fM 

I. Vaso-occfusive crises: 

- Correction of precipitating factors 

- Adequate hydration. 

- Analgesics 

- 02 therapy. 

- Exchange transfusion is recommended in thp m^^ 

conditions as acute chest pain, cer^ " fe threatening 

II. Sequestration crises: 0r ret,nal ,e sions. 

- Exchange transfusion. 

- Urgent splenectomy in severe conditions 
Ml. Hyper hemolytic crises- 

- Blood transfusion. 
VI. Aplastic crises 

- Blood transfusion. 
V. Additional measures- 

1. Folic acid. 

• Hydroxyurea. 
Erythropoietin. 



arm*, , * But y rate compound 
4. BM transplantation: under trial. 
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^p0f(j^ficiency 




oology 



X-linked recessive. 

On exposure to oxidizing agents -> damage of RBCs. 
Fully expressed in hemizygous male & homozygous female. 
Genetic variants- 

1. TypeA* -> normal variant in blacks. 

2. Type B + — ► commonest normal variant. 

3. Type A" -> Genetic variant associated with deficiencies in blacks. 
Type B"— > Mediterranean deficiencies in white races. 



Clinical picture 



Age of onset: can be presented since birth by neonatal jaundice. 

1 History of exposure to oxidizing agents: 

- Drugs: Antipyretics except paracetamole, Sulfonamides, Anti-malarial drugs 
.Chloramphenicol. 

- Naphthalene. 

- Fava-beans — ► favism. 

- Infections. 

2 Sever pallor. 

3. Jaundice. 

4. Red colored urine due to Hb-uria. 

5. Loin pain. 



omplications 



1 ■ Acute tubular necrosis -+ acute renal failure. 

2. Complications of blood transfusion : HBV, HCV& HIV 

3. Anemic heart failure. 



jjj' 



estigations 



I. For diagnosis of acute hemolytic anemia: 

1. CBC: 

- Normocytic normochromic anemia. 

- Very high reticulocytic count 

2. Increased indirect bilirubin. 

3. Decreased haptoglobin & hemopexin. 

4. Urine analysis — ► Hb-uria .. 
H. Diagnostic investigations: 

G-6-PD assay. . 



reatment 



1 . Avoiding of exposure to oxidizing agent. 

2. Treatment of infection. 

3. Blood transfusion in critically low Hb < 6 gm % 

4. Mannitol or lasix -> TTT urine flow -> prevent tubular necrosis due to Hb-uria. 
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ingxJisorde 




.en to suspect bleedi. 



Repeated spontaneous heavy bleeding. 

Bleeding from more than one orifice. 

Prolonged bleeding after minor trauma. 

Petichea, purpura or ecchymosis. 

Bleeding after circumcision, tooth extraction & repeated hemoarthrosis. 



uses of bleeding disorders 



1. Vascular disorders, 

2. Platelet disorders: 

a. Thrombocytopenia, 

b. Thrombasthenia. 

3. Coagulation factors defects either inherited or acquired. 



^Purpura 



1. 

2. 

3. 
4. 
5. 



tiology 



1. Vascular disorders. 

2. Platelet disorders: 

a. Thrombocytopenia. 

b. Thrombasthenia. 

Vascular disord ers 

Allergic : Henoch-Schonlein purpura ( HSP ). 
Vitamin C deficiency. 
Septicemia : Meningococcal septicemia. 
Collagen diseases : SLE. 

Steroid induced or associated with Cushing's syndrome due to defective 
vascular s upportive'tissue , 

platelet disorde rs 

I. Thrombocytopenia: 

Either due to decreased production or excess destruction 
A. Decreased production : "wrucuon. 

1. Congenital defects: 

- TAR syndrome. 

- Fanconi anemia. 

2. Suppression of BM by: 

- Toxins: infection & septicemia 

S S ; t l h ' 0rampheniC01 ' sulfon ^ides & cytotoxic . 



Irradiation. 
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B. 



3. Direct invasion of the BM bv organisms: 

- Human parvo virus. 

- Hepatitis B virus. 

- Epstein bar virus. 

4. Infiltration of the BM by : 

- Malignant cells e.g. leukemia or lymphoma. 

- Inborn errors of metabolism ( IEM ). 
Excess destruction 

1. Immune 

- ITP. 

- Evan $. 
-SLE. 

- Transplacental Abs neonatal thrombocytopenia. 

- Post-transfusion ( Antibodies against P- antigen). 
2. Non-immune: 

-DIG. 

- Hemolytic Uremic $. 

- Thrombotic thrombocytopenic purpura. 

- Hyper-splenism 

- Kasabach Merritt $ ( Giant hemangioma ). 
Thrombasthenia 

Congenital 

1. Von-Willibrand disease. 

2. Glanzmann's disease: due to deficiency of glyco-protein lib & 
Ilia. 

3. Bernard Soulier disease: due to deficiency of glyco-protein lb 
(there are thrombocytopenia & thrombasthenia ). 

Acquired 

1. Aspirin & Heparin in high concentration 

2. Uremia. 



nvestigations 



Low 



BM aspirate 

Megakaryocytes 



<^" Platelet count in CB Cs^> I Ttorn\al 



Prolonged 



Bleeding time 



Normal 



Low 
BM defect 



Increased 
Excess destruction 



1. Platelet function. 

2. VWF assay 



1 . Coagulation 
profiles 
PT & PTT. 
2. Clotting 
factors assay 
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nmime^^ purpura 



— — 



Auto-immune disease preceded by viral infections as measles, chicken pox, EB-virus 

or vaccination 1-3 weeks ago. 

1. History of exposure to viral infection 1-3 weeks ago. 

2. Skin bleeding; petichae, purpura, ecchymosis or hematoma. 
3- Mucus membrane hq e. 

4. Intra-craniai hqe ( ICH ). 

5 - No organo megaly. Ivmphadenopathv or pallor at diagnosis. 



In 



May be idiopathic or a part of other diseases as SLE, HIV, Hodgkin's disease 
or Evan syndrome. 

The onset is insidious with less severe hge than acute UP. 
The spleen is usually not palpable except with other diseases. 



ligations 




1. Bleeding time ( BT ): ttf. 

2. CBC: Hi platelets. 
marrow aspi rate ( BM \: TTT megakaryocytes. 



/. Acute UP: 

o In rmld cases (platelets > 40 ,000 * no active b(eedjng± no ttt is given but just 

o In sever cases ( platelets < 40.000 & active bleeding )r 

- Prednisone 2 mg / kg / day ( maximum 60 mg'/ day ) 

- IV immunoglobulins, 

- Anti-D immunoglobulin 

- Immunosuppressive drugs. 

- Plasmapheresis. 

- Splenectomy in chronic cases. 

- Platelets transfusion is only given in life threatening bleeding. 
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Henoch Schonlein Purpu 

( Anaphylactoid Purpura ) 




Allergic vasculitis of the small blood vessels in the skin, kidney, joints & GIT. 



inical picture 



1. Ageofonset2-8 years. 

2. Sex male : female = 2:1. 

3 History of drug intake or upper respiratory tract infection. 

4. S/firK_palpable purpuric eruptions mostly in the buttocks, extensor surfaces 
of the legs & forearms. 

5. Kidney, nephritis — * hematuria, oliguria, proteinuria & hypertension. 

6. Joints: arthritis -► red, hot, tender, swollen joints with complete loss of 
function. 

7- GIT: Melena & colicky abdominal pain. 



investigations 



1. Bleeding time ( BT ): ttt. 

2. CBC: normal platelet's count. 

3. Normal platelet's function. 



reatment 



No specific therapy. 
1. Prednisone: gives symptomatic relief in severe cases & prevent hgic 

manifestations. 
2 - TTT of complications if present ■ as intussusceptions & nephritis. 




The typical Henoch-Schonlein purpura 
rash with palpable purpura on an older 

child's lower extremities 




Periorbital edema as commonly 



' seen 
•n young children with Henoch- 
Schonleln purpura 
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Hemophilia 






1. Hemophilia A (XL-R ): due to 111 factor Villa 

2. Hemophilia B (Christmas. XL-R ): due to 111 factor IX. 

3. Hemophilia C ( AR ): due to Ul factor XI 




Hemophilia A 




It is XL-R disease (|H factor Vlllc). 

33 % have no family history with spontaneous mutations. 



rees of severity 



1 . Mild: the level of factor Vlllc is 6-30 % of normal. 

2. Moderate: the level of factor Vlllc is 1-5 % of normal. 

3. Severe: the level of factor Vlllc is < 1 % of normal. 



Clinical picture 



1 . Neonatal bleeding: bleeding from the 
umbilicus, after circumcision, after IM injection. 

2. Hematoma : usually occurs on minimal trauma. 

3. Hemoarthrosis. 

4. Hematuria. 

5. Hemophilic pseudo-tumors: may occur in long bones, pelvis 
fingers & toes due to sub-periosteal hges. 




amplications 



1. Serious life threatening hemorrhage as intracranial hge. 

2. Formation of factor VIII inhibitors. 

3. Complications of frequent blood transfusions. 

4. Joint deformities. 

5. Hemophilic pseudo-tumors. 



nvestigations 



1. Bleeding time ( BT ): normal. 

2. Prothrombin time ( PT): normal 

3. Partial thromboplastine time ( PTT): ttt. 

4. Factor Vlllc assay. 



reatment 



1. Avoid trauma. 

2. Replacement therapy: 



Product 



GFFP 



Cryoprecipitate 



FVIII concentrates 



Factor content 



All factors 



VIII & fibrinogen 



VII! 



Approximate concentration of FVIII 
(u/ml) 



5-10 



20-25 



Another preparation to raise factor VIM is Desmopressin DD AVP that stimulates FVIII A 
vWF release from stores. Dose: 0.3-0.4 ug / kg IVI or intranasal st,mulates hvm & 

3. Antifibrinolytic agent as S-aminocaproic acid & Tranexamic acid to preserve clot 
d.Analaesics as acetaminophen ( not aspirin ) to control pain 
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iMraiid cHstase 




\^-:^-. 



Autosomal dominant disease 

There is reduced vWF which promotes platelet adhesion & act as a carrier molecule 
for FVIIIc, protecting it from premature destruction => abnormal platelet adhesion & 
lower factor VIII activity. 



vestigations 



reatment 



1. Bleeding time ( BT ): ttt 

2. CBC : normal. 

3. Platelet functions: There is defective platelet aggregation by restocetin 
corrected by vWF while aggregation by ADP & collagen is normal. 

4. Prothrombin time ( PT): normal. 

5. Partial thromboplastine time(PTT): ttt 

6. Low factor Vlllc & vWF activity. 



As hemophilia A. 




Glanzmanrf s disease 



o It is due to deficiency 
aggregation by ADP « 



glycoprotein lib & Mia -» There is defective platelet 
collagen while aggregation by restocetin is normal. 



E_ . — _ __ "^^H^H^Hj^HM 

Bernard Soulier syndrome 

o It is due to deficiency of glycoprotein lb receptors. 

o There is defective platelet aggregation by restocetin not corrected 

by vWF while aggregation by ADP & collagen is normal, 
o CBC : Thrombocytopenia & giant platelets why? 

Vitamin K deficiency 




tiology 



1. Inadequate intake. 

2. Decreased gut flora : in preterm & prolonged use of 
broad spectrum antibiotics. 

3. Obstructive jaundice -> ||| absorption. 




lyMiilpism 



All coagulation factors are 



$$m 
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Disseminated Intravascular Cqagulo 

(DIC) 



9HHH1 



efinition 



It is wide spread pathological intravascular clotting. 

1 Endotheliaf damage: due to hypoxia, acidosis, toxins, burns & irradiation. 

2. Hemoconcenteration. 

3. S/ow circulation. 



1. Very bad general condition. 

2. Bleeding tendency why?. 

3. Multi-organ failure. 

4. Severe anemia. . why?. 

1 Bleeding time ( BT ): ttt 

2. Prothrombin time f P7"): ttt 

3. Partial thrombopiastine time(PTT): |TT 

4. CBC: severe anemia & thrombocytopenia, 

5. Fibrin degradation products ( FDPs J; ttt 



treatment 



1. 

2. 
3. 
4. 
5. 



TTT of the causative factors e.g. hypoxia, acidosis, shock, infection & 

dehydration. 

Infusion of platelets, FFP, fresh blood. 

Exchange transfusion especially in the newborn. 

Fibrinogen IVI-* in cases of marked hypofibrinognemia 

Heparin 100 U / kg / 4-6 hrs IV -* when there is increased thrombosis as in 

purpura fulminans or hemolytic uremic syndrome. 



predominate the picture -> Vaso-occlusion 
extremities, nose, lips & ears. 



iich the clotting phase 
Gangrene of the 
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Pancytopenia 



.qii 




Bicytooenia : decrease in 2 of 3 components. 
Pancytopenia : decrease in 3 components 



1. Aplastic anemia. 

2. Megaloblastic anemia either due to B12 or folic acid deficiency. 

3. SLE. 

4. Paroxysmal nocturnal hemoglobinuria (PNH). 

5. Severe infection. 

6. Brucellosis. 

7. Sarcoidosis. 

8. Fanconi anemia. 

9. 2ry to bone marrow infiltration: 

- Metastatic cancer. 

- Myelofibrosis. 

- Osteopetrosis. 

10. Splenic disorders (Hypersplenism): 

- Lymphoma. 

- Gaucher disease. 

- Nieman-Pick disease. 

- Congestion of the spleen. 

- Kala-Azar. 



icture 



Manifestations of anemia. 

2. Bleeding tendency due to thrombocytopenia. 

3. Repeated infection due to leukocytopenia. 

4. ± Splenomegaly. 

5. ± Lymphadenopathy. 



investigations 



CBC: 

- Pancytopenia. 

- Macrocytic anemia.... in megaloblastic. 

- Reticulocytopenia ( retics < 1 %). 

- Reticulocytosis in hypersplenism. 

- Thrombocytopenia. 

- Neutropenia. 

Absolute neutrophil count < 500 / mm 3 
ANC < 200 / mm 3 in very severe disease 
Bone marrow aspirate or biopsy to detect the underlying etiology. 
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.mune system 



' • >i "gftwrfff responsible for ant*od*s production 

Llymghoc^te^ r fiSponstble fof cel , me , J:a * e<3 mn | 

rttnoevtic svstmm consists of circulating neutrophils monocytes • 

macrophages 

hi mi ComD/ * m * nf *Y*t*m acting sy nergisbcally with the immune system 

1 Prevent & retard local & systemic dissemination of mortal 
P revent the dev elopment of autoimmune disease* & 



count 



000 /uifo*o*ed by rapid fall until the end of the 1 1 
At 1 wmr 6 000-17 500 
- In acfti/f 4,000-11 cc ] 



ULt 



i Norton 
b Exeroee 

IteuCf miction-. 
iAr:uh>h»mr,f,h., fr 

4.M*Han*ncv leukemia 

'. th-mnlyt,. im.vm, , -1 




f)KA* thyrotoxic ernes 

Itmtd np.n*phnn* | ,:»hn,m 



A m**meWd ertvfte 



leukemoW reaction that haa to be diffarentialad from 



•cuts leukemia 



C/P 






t3M as,: v s 




v ^ - v \;./.j**~ 
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o Leucopoenia is considered when WBC count is < 4,000 / ul. 
o It may affect one or more lineages & it is possible to be severely lymphopenia or 
neutropenic without a reduction in the total WBC count 




Neutfjipe nia 



It is considered when PNL count is < 1,000 / ul in infants between 2 weeks & 1 
year, & less than 1 ,500 / ul beyond that age. 



1 BM & stem ceil maturation defect 
2 Suppression of neutrophil production : 

a. Severe infection. 

b. Malignant deposit in the BM. 

c. Drugs: sulfonamides & anti-convulsions. 

3 lncreased destruction of neutrophils Immune mediated: neonatal immune 
neutropenia & SLE. 



linical picture 



Severe neutropenia ( < 500 / ul ) has common clinical manifestations 

1 . High fever & toxemia. 

2. Extensive oral ulcers. 

3. G ram -ve septicemia. 

1 CBC neutropenia. 

2 BMLmarked reduction of myeloid series or maturation arrest. 
3. Measurement of neutrophil antibodies . 
4 Serologic tests for SLE . 
5.BM culture for stem celis. 



reatment 



1. Proper antibiotic therapy for eradication of infections. 
2. Proper ttt of the underlying cause. 



Esinophils 



► migrate to tissue sites ( epithelium 



-They are produced & mature inside the BM 

of intestine specially the colon ). 
-The ratio of blood to tissue esinophils is about 1 • 100 

-In response to allergen or tissue parasites => migrate to tissues ( lung in BA or 
intestinal wa fo owmn naracitin ir,w*~*:~- v u,, y lM DM - or 



BiiiniamTiif jT)|j| 



1. Allergy. BA, hay fever & eczema 
2. Parasitic infestation* 

J.fJl'Tj !?j!°! Ci ?'! P"*""""*" nodosa, Addison disease. 



auses of esinopenia 



1. Cushing disease. 



Steroid therapy. 
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.ymphocytes 



1 Physiologic: between 4 months & 4 years 

2. Infections^ 

Acute: 

a. Moderate in measles, rubella, mumps, typhoid fever. 

b. Marked in IMN, CMV, Toxoplasmosis & pertussis. 
Chronic : TB. 

| ^^^ gMteJymphoblastic leukemia 

1 Congeni tal B-cell deficiency => deficiency of immunoglobulins => 

recurrent bacterial infections 
2. Congen ital T-cell defect : it is more severe than B-cell defect => 

impaired cell mediated immunity => repeated viral infections, TB, GVHD. 



r- 
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It is the most common form of childhood cancer. 
Acute leukemia constitute 97 % of all childhood leukemia & consist of two types: 

• Acute lymphoblastic leukemia (ALL ) : 80 %. 

• Acute non-lymphoblastic leukemia (ANLL ) : 20 %. 

Chronic leukoma constitute 3 % of childhood leukemia & consists of 2 types: 

• Adult type of chronic myeloid leukemia (Philadelphia chromosome +ve ). 
Juvenile type of chronic myeloid leukemia(Phi!adelphia chromosome -ve ). 



ncidence 



Wology 



1- 1 : 25,000 population. 

2. Peak incidence: 2-5 years. 

3. Account for 25-30 % of ail childhood cancers. 



2. 

3. 

4. 






Unknown, but the following factors have been condemned: 
Ionizing radiations . 
Chemicals I benzene in ANLL ). 
Drugs ( alkylating agents ) 
Genetic co nsiderations because there is increase incidence in: 

• Identical twins. 

• In siblings. 

• With chromosomal abnormalities. 

• In genetically determined diseases as ataxia telangiectasia & 
agammaglobulinemia. 



Clinical picture 



1. General systemic effects: 

- Fever. 

- Anorexia. 

- Loss of weight. 

2. Hematologic effects due to BM invasion: 

- Anemias pallor, easy fatigability, dyspnea & tachypnea 

- Neutropenia -+ fever, ulceration of buccal mucosa & repeated infections 

- Thrombocytopenia-, petichae, purpura »»wions. 

3. Manifestations fro m lymphoid system invaxinn- 

- Lymphadenopathy. '" 

- Hepatosplenomegaly. 

4. CNS invasion: 

ttf Intracranial tension ( severe headache in the early mornina vomitinn 
blurring of vision, bilateral VI cranial nerve palsy & papilEemS') 9 ' 

' S^J yma in y o,vement • he ™ P^esis, cranial nerve 
palsies& convulsions. 

- Hypothalamic manifestations. 

- Cerebellar manifestations. 

- Intracranial hges. 

5. Genitourinary tract in V0fvement . 

- Testicular enlargement. 

- Renal involvement: hematuria, hypertension & renal failure. 
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- Bleeding. 

- Abdominal mass. 

- Peritonitis & septic shock. 

7. Bone & joint involvement: 

- Generalized bone aches. 

- Multiple osteolytic bone lesions. 

8. Skin involvement: 

- Skin masses can be presented especially in neonatal or ANLL. 

9. Cardiac involvement: leukemic infiltration of the heart is very rare. 

10. Luna i nvolvement: by blast cells. 



kjy- 



1.CBC: 

- Hb % : moderate to marked reduction. 

- WBCs : low, normal or increased. 

- Platelet's count: Ul- 

- Blood film: Blast cells . 

2. Bone marrow aspirate: diagnostic . 
3.CXR: - Mediastinal mass ( T-cell leukemia ). 

- Lung infiltrates. 
4.Skeletal survey: transverse metaphyseal lines. 
S.BIood chemistry: 

- Serum electrolytes. 

- Renal functions. 

- Serum uric acid. 

- Liver functions. 
6.CSF examination. 

7. Coagulation profile: decreased coagulation factors in ANLL. 
8.Cardiac function: ECG & echo-cardiography. 



Risk factors in leukemia: 



Depends on several factors including: 
o Age: < 1 years & > 10 years. 
. o Sex: males. 
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General care 

'-^—^^^myc hoLoQical care 
— ^MOgortivemedical cam- 

- Packed RBCs. 

- Platelets transfusion. 

- Good hydration. 

- Alkalinization of urine. 

- Allopurino! 1 mg / kg / day. 

Broad spectrum antibiotics for eradication of infections 
Live attenuated vaccines is contraindicated 

- growth factors to correct neutropenia 

opecffic +^- - 



To induce clinical & hematological remission 

- I o maintain remission. 

- Prevention of CNS infiltration 
" Ttt °f complications. 

Therapy includes: 

- Systemic chemotherapy 

-" R^l%ZT moiherapy as CNS prophy,axis 

- BM transplantation. 
Assessment of remission • 

- No°rS P CBa° rS,gnSre,a,edto,eUkemia - 
BMaspirate: < 5 % blasts. 



auses of death 



Organ failure. 

CNS infiltration & hges 

Secondary malignancies. 
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-Lymphomas 

_ ne 3 most common tumor of childhood, after leukemia & brain tumors 

LHodgkin's. 
2.Non-Hodqkin's 





-Age: Rare < 5years. 

Peak incidence is at 13-35 years. 

Stage I : 

Sta e //"^ ° ne 9r ° UP ° f LNs - ■ 0r 0ne extra-lymphatic site. 

More than one group of LNs ± localized extra-lymphatic site 

All should be at the same side of the diaphraqm 
Stage /// / r a ' 

Sta e ft? Sta9e " ' bUt ° n b ° th S ' deS ° f the dia P hraam ± s P' een - 

Diffuse or disseminated involvement of one 

or more extra-lymphatic organs ± associated LN enlargement 
Each stage is further divided into AnrR <siyemem. 

A-> no systemic symptoms. 

^*Systemic^ymptoms as fever, night sweats & weight loss. 



1 Painless swelling of one or more superficial LN ( firm, rubbery, not tender 
discrete, single or multiple, with no reoional inflame ♦ \ 

2. Mediastinals if mediastinal LNs are affected inflammation ). 

• Persistent non-productive cough. 

• Congested non pulsating neck veins. 

• Hoarsness of voice. 

• Dysphagia in sever conditions 

3. Constitutional symptoms .Loss of weight, intermittent fever anorevi* * 

fatigability. l '«ver, anorexia & easy 

4 Manifestations nf evtra-nodal invni vomant 



impoEszis diagnostic by identification of Reed-Stemh P m 
cells in tumor tissues ^ern&erg 

^f^J^^ tvoes • 

• Lymphocyte predominant ty pe 1 i"^^"^^ 

• Nodular snlem«in„ tyrr , ^ " n ;\. p^'. V 6St Porosis. 
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J;u- 



2. Other invBxtigafi™* as CX r, pe | V i-abdominal U/S, CSF& BM 

aspirate are needed for staging of the tumor. 

1. Conservative ttf- 

• Packed RBCs for correction of anemia. 

• Platelet concentrate for correction of thrombocytopenia. 

• Br °ad spectrum antibiotics for eradication of infections. 
^Chemo therapy : 
^Radiotherai 



Non-1 



s Lymphor 

lmm!! ,0r ! C ° mmon than Hodgkin's lymphoma in young children It is predisposed by 
"Timunodeficiency ( congenital or acquired ) 
° «£L IS the cause of African type of Burketfs lymphoma 



taging 



I 



In 



|ga£ll Single mass or LN ( not in the mediastinum or the abdomen ) 
Magejl Two masses on the same side of the diaphragm. 
e». ,» 2 T Sma " 1 ry GIT tumor + mesenteric LN only. 
StaaeJUi Two single tumors on both sides of the diaphragm 
Oranylryintra-thoracic. ' 

.., 9 r extensiv e intra-abdominal disease 
|teflejy: CNS or BM infiltration. 



linical picture 



I.Painless unexplained swelling cervical or supra-clavicular LN 
2.Raoidlv growing tumnr H navicular LN . 

3.Qther cl inical manitextat ir>n<? are var i ahiti rf _--._,i„ 

& extent of locals distant *n,Ji ' ab ' e depends on tne site of the 1 ry tumor 



estimations 



local & distant spread. 



As Hodgkin's lymphoma but pathologically it is cla^ifion • . 

cell types. y y l ls c,ass 'fed into small & large 

UL.i-lii'fM'i11 

As Hodgkin's lymphoma but with different protocol of rh ™ «. 

CNS oroohvlaxis i, .ssenti^l for T.r.n * Lggg^ hemo thera P y . 



'iran tunm ~ 



African type: 

o Affects children previously infected with EBV 

o It involves bones of the face as maxilla a «Il* 

o It is very sensitive to Irradiation * em lS£L but h 

re,a Pse. moinerapy, but has high tendency to 

American type: y 

o Affects young adults. 

o Not associated with EBV 

o Usually of abdominal origin 

o Higher BM & CNS involvement. 
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ttology 



A. Non-specific reactive hyperplas 

1. Infections: 

• Viral: 

- Infectious mononucleosis. 

- Cytomegalovirus. 

- Rubella & rubeola. 

- Varicella. 

- Herpes simplex. 

• Bacterial: 

-TB. 

-Brucella. 

-Salmonella. 

-Staph & streptococcus. 

• Protozoa: e.g. toxoplasmosis. 

• Spirochete: e.g. syphilis. 

• Fungal: e.g. coccidiomycosis. 

2. Connective tissue disorders: 

o Rheumatoid arthritis. 

o SLE. 

o Kawasaki disease 

3. Hypersensitivity states: 

o Serum sickness. 
o Drug reaction e.g. INH, antithyroid. 
B, Lymphoproliferative disorders 

1. Neoplastic disorders: 

c Hodgkin & non- Hodgkin's lymphoma. 
o Leukemia. 
o Metastases. 
o Histeocytosis. 

2. Storage diseases: 

o Nieman-Pick disease. 
o Cystinosis. 

3. Granulomatous diseases: 

o Sarcoidosis. 

o Chronic granulomatous disease. 

4. Miscellaneous: 

o Hyperthyroidism 
o Post-vaccination 
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History 

o Duration of lymphadenopathy. 

o History of infection, e «ioatina arthritis or arthralgia, 

o History of systemic complaint e.g. Wt loss, n.ght sweating, ann 
generalized bone aches 

Examination . . . . icM€ . p e a pallor, purpura & 

™T ^ral examination for evidence of hematological disease e.g pa 

hepatosplenomegaly. 
o Lymph node examination . 

1 - Enlarged tonsillar or inguinal LNs is most likely ^^fj^ 

- Enlarged supraclavicular & axillar/s LNs are most l.kely to be ot a 
serious nature. 

2 ' ^LN > 2.5 cm & that increase in size should be considered pathologic. 

3. Number: 

- Is it localized or generalized. 

- Or start localized then become generalized. 

4. Consistency: 

- Malignant LNs are usually firm or rubbery. 

- Fluctuant & warm LNs usually associated with infections. 

5. Tender or not 

- Tender LNs usually associated with infections 

- Malignant LNs are usually not tender. 

6. Relation to each others: 

- tuberculous LNs usually matted together. 

7. Relation to underlying structures: 

- If LNs are attached to underlying structures usually malignant 

8. Relation to oyerlvinq skin: 

- Tuberculous LNs may be attached to overlying skin & may be associated 
with ulcer. 



nvestigations 



CBC & ESR. 

Skin test: for TB & Fungal infection. 

Bacteriological culture: for regional lesion. 

Serologic test for Toxoplasmosis, CMV & EBV. 

Radiological investigations: CXR, Abdominal sonar & CT if indicated. 

Bone marrow aspiration or biopsy may be needed if hematological disease 

is suspected. 

LN biopsy If: 

a. Malignancy is suspected. 

b. Laboratory investigations is not conclusive. 
Size > 2.5 cm. 

Persistent LN or has progressive course. 
Not responding to antibiotics for 1 month. 



c. 
d. 
e. 
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Splenomegaly | 

The tip of the spleen is frequently palpable in normal infants & young children up to 3-4 
years of age. At older age, a palpable spleen usually indicates splenic enlargement. 
Palpable spleen may be due to visceroptosis rather than splenomegaly. 

A. Infections. 

Acute 

• Viral: 



Chronic: 



- Infectious mononucleosis (IMN). 

- Cytomegalovirus (CMV). 
Bacterial: 

-Subacute bacterial endocarditis ( SBE ). 

-Salmonella ( typhoid fever ). 
Protozoa: e.g. malaria 
Rickettsial . 

• Bacterial: 

-Subacute bacterial endocarditis { SBE ). 
-TB. 

- Brucellosis. 

• Spirochete: e.g. syphilis 

• Protozoal: e.g. malaria, toxoplasmosis & Schistosomiasis. 

• Fungal: e.g. coccidiomycosis 

B. Hematological disorders 

1. Hemolytic anemia: 

o Thalassemia. 

o Spherocytosis. 

o Splenic sequestration in sickle cell ane 

2. Extramedullar/ hematoooiesis as- 

o Myelofibrosis. 
o Osteopetrosis. 

3. Myeloproliferative disorders: e.g. polycythei ' 
C. Infiltrative disorders \y 

1. Non- malignant : 

o Histeocytosis. 
o Storage disease: 

- Gaucher* s disease. 

- Niemann-Pick. 

- Mucopolysaccharoidosis. 

2. Malignant as: 

o Leukemia. 
o Lymphoma. 
D. Congestive splenomeg aly 
o All causes of portal hypertension see notebook of GIT. 
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E. Hypersens itivity states 

o Serum sickness. 

o Connective tissue disorders: 

• Rheumatoid arthritis. 

• SLE. 
_F. Primary sp.e n j c disorders 

o Cysts. 

o Benign tumors ( hemangioma ). 

Hemorrhage in the spleen ( e.g. subcapsular hematoma ), 

History 

o Fever & rigors -> infection. 

o History of neonatal umbilical sepsis — portal vein thrombosis. 

History of jaundice -> liver disease, 

Generalized bone aches & bleeding tendency ~> leukemia. 

+Ve family history of CHA. 

History of trauma -► subcapsular hematoma of the spleen. 

Examination 

o Size of spleen, consistency, tenderness. 

Hepatomegaly. 

Lymphadenopathy. 

Fever. 

Purpura. 

Jaundice. 

Manifestations of rheumatoid arthritis & SLE. 

Splinter hge. 
o Cardiac murmur . 

Investigations 

~ CBC 4 &ESR. 

o Skin test: for TB & Fungal infection. 

o Bacteriological culture: for regional lesion 

o Seroloqictest for Toxoplasmosis, CMV , EBV & smear for malaria 

o Radvtoqval investigations- CXR, Abdominal sonar & CT IfTnSed 

= Bon^^r^n^ v may be needed if hematoSSfdisease b 

Liver function tests 

Investigations of p ortal hy pertenxinn_ 

Enzymatic assay for Gaucher 



o 

o 



o 
o 
o 
o 
o 
o 
o 



o 
o 
o 
o 
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DIFFERENTIAL DIAGNOSIS OF ABDOMINAL 
MASSES IN INFANT^M^SdU^BE^ 



I-GENITOURINARY DISORDERS 



A. Re nal disease . A r .• a( , 

• Mass in the loin except in kidney malformations. Associated findings 
may be abdominal pain and tenderness, hematuria, hypertension, 
evidence of urinary tract infections, deterioration of renal functions 
Causes 

1 . Hydronephrosis 

2. Polycystic kidney. 

3. Solitary renal cysts 

4. Renal vein thrombosis 

5. Ectopic or horse-shoe kidney 

6. Perinephric abscess 
8- Bladder distension 

• Mass is globular, in middle line, usually below umbilicus 

• Causes 

1 . Posterior urethral valve ( more in neonates) 

2. Anticholinergic drugs 

3. Spinal cord lesions: tumors, trauma, congenital abnormalities 

4. Infection of bladder, urethra, or pelvis 
C-Urachal Cyst 

Palpated as middle line cystic swelling below the umbilicus, attached to the 

abdominal wall 
D'Uterine enlargement 

Hydrometrocolpos (prepubertal) and Hematocolpos (post-pubertal): Due to 

imperforate hymen, distension of the uterus by accumulated secretions and 

menses. Palpated as pelviabdominal mass 
E-Ovarian disorders 

Ovarian cysts and tumors are uncommon in childhood 



I- NEOPLASMS 



A-Wilms* tumor 

*Wilm's tumor is a mixed neoplasm composed of metanephric blastema 
with stromal and epithelial derivatives at various stages of differentiation. 
*The most common features at presentation are: 

• Abdominal mass - in 80% of patients, the mass is lateral and nodular and 
may be visible on inspection 

• Abdominal pain in 30% of patients - usually vague and poorly defined 

• Haematuha in 25% of patients, usually microscopic 






I 

i 

■ 
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III- 



* Metastases are present in 20%. They mostly affect the liver and lungs, and 
occasionally, bone. 

* Genera/ symptoms are commonly anorexia, weight loss, fever and 
anaemia. 

*There may be hypertension or erythrocytosis. 
B-Neuroblastomu 
*A tumor derived from neurai crest tissue the most common sites are: 

• 50% adrenal medulla 

25% abdominal sympathetic ganglia 
*Cltnical feature- 

Depend upon the site of the primary tumor and the extent of metastases; 
the symptoms can be very varied. Half of cases present with advanced 
disease. Local infiltration, lymphatic spread, and haematogenous spread, 
particularly to liver, lungs and bone, is common. 

* General effects of malignancy: pallor - anemia - fever, weight loss, 
anorexia, irritability, and failure to thrive 
*Local tumor effects: 

• An abdominal mass is common - it may cross the midline and be 
difficult to distinguish from the liver 

• Local invasion may cause the cauda equina syndrome, or paraplegia 
Metastatic spread: proptosis, Horner's syndrome, dysphagia lung 

collapse, bone pain and pathological fracture, periorbital bruising looking - 
like a black eye is seen in children, skin nodules 
* Increased catecholamines secretion: flushing, cerebellar ataxia 
diarrhoea, hypertension is rare 
C- Lymphoma 

Enlargement of the liver and spleen are common, but abdominal Ivmnh 
nodes are frequently enlarged *°oominal lymph 

D-Teratoma 

Abdominal, mass high in the retroperitoneal region, usually in first two 

years of life .X-ray show spotty calcification 
E-Mesoblastic nephroma 

Rare embryonic tumor, usually presents at birth 
F-Rh a b dom yosarcoma 

Rare, highly malignant tumor th at originates from striated muscle. 



INTESTINAL DISORDERS 



A-Fecal material 

In constipation ,masses of impacted stookm-P^i u, ■ . , 
quadrant mobile, disappear after enema P '^ '" ^ left l0Wer 
ll-Intussuscention 

Other symptoms such as pain and vomitine am n,vw . *i 

that is fell In v\ahr u, , "" uing aie prominent than the mass 

urn is iui m nght lower or upper quadrant 
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C-Intestinal duplication . . , r , T hemorrhaee 

In addition to the mass, abdominal pain, vomiting, and GIT hemorrn g 

may be present 
D-Malrotation with volvulus t 

The sudden onset of pain and vomiting herald this serious event 

"inpremature infants fed milk with high casein content may develop 
lactozoars. Hair ingestion may also result in gastric masses 
F-Intestinal tumors 

Lymphomas, leiomyosarcomas and other tumours are uncommon 

G-Inflammatorv lesions: 

1. Tabes mesenterica ~ 

2. Appendicular mass : inflamed appendix with an adherent covering or 
omentum and small bowel. The history is similar to that of 
appendicitis with a longer duration since onset. Examination reveals a 
mass in the right iliac fossa. 

3. Abscess 
H- Pyloric stenosis 

Occurs in neonates and first months of life ; characteristic "projectile" 
vomiting .Examination reveals the distended stomach and a smooth ovoid 
mass just below the right costal margin, which is the hypertrophied 
pylorus. 



IV -BILIARY DISORDERS 



A-Choledochal cyst 

Mass in right upper quadrant with jaundice and pain 
B-Hydrops of sail bladder 

Infants with acute hydrops present with poorly localized continuous 
abdominal pain and mass in right upper quadrant 
C-Distended sail bladder 

Occasionally occurs in cystic fibrosis 



V-MISCELLANEOUS CAUSES 



A-Pancreatic cyst 

Following blunt trauma to the abdomen, mass in epigastrium or upper left 

quadrant with or without ascites 
B-Abscesses 

Abdominal abscesses are frequently associated with fever, abdominal 

discomfort or pain, anorexia, +/- vomiting and diarrhea 
C-Adrenal hemorrhage 

More in neonates, felt as loin mass 
D-Aortic aneurysm 

Rare, mass is pulsatile 
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Differentiation should depend on] 

- History and physical examination 

- Investigations should include CBC, ESR, liver and renal functions , 
abdominal sonar, CT abdomen and MRI if needed 

- Other specific investigations may include IVP.isotopic scan 

- Assessment of urinary catecholamines if suspect neuroblastoma 

THE AGE OF THE AFFECTED CHILD IS IMPORTANT: 



Neonates 



- Hydronephrosis an/or 
enlarged bladder (PKD, 
PUV, UPJ obstruction) 

- Renal vein thrombosis 

- Hepatoma/hemangioma 

- Storage disease 

- Cholcdochal cyst 

- Duplication 

- Ovarian cyst 

- Teratomas 

- Hydrocolpos/hematocolpos 

- Adrenal hemorrhage 

- Mesenteric/omental cyst 
Mesoblastic nephroma 

- Volvulus 

- Other congenital lesions 



Early childhood 



Adolescents 



-Tumours -Wilms', 

- neuroblastoma, 

- rhabdomyosarcoma, non- 

- Hodgkin's lymphoma, 

- hepatic, ovarian) 

- Pyloric stenosis (3-6 wk) 

- Intussusception (3-6 mo) 

■ Duplication cysts 

■ Mesenteric cysts 

- Hydronephrosis 

■ Renal malformation 

- Fecal material 

- Choledochal cyst 

- Bladder distension 

- Pancreatic pseudocyst 

- Other congenital lesions 



- Fecal material 
-IBD 

- Abscess 

- Tumours 

- Ovarian cyst/torsion 

- Pancreatic 

- pseudocyst 

- Choledochal cyst 

- Bladder distension 

- Hydrometrocolpos 
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BLOOD AND BLOOD COMPONENT TRANSFUSION 



Facts about blood: 



- Blood is composed of plasma, water and cellular components (red blood cell, 
white blood cells and platelets) 

- Blood and blood products are used to treat accident and burn victims, cancer 
patients and other patients undergoing surgeries and medical treatments. 

- Red blood cells can be stored for up to 42 days 

- Platelets can be stored for only five days 

- Frozen plasma can be stored for as long as one year 

- Persons belonging to the -ve blood group are called universal blood donors. 
The RBCs of a universal blood donor may be transfused to anyone regardless of 
their blood type. 

- The plasma of those belonging to the AB blood group may be transfused to 
anyone regardless to their blood type. 

- More than 90% of transfusion complications have been attributed to the 
presence of leucocytes in allogeneic blood. 

- The maximum allowable time for the transfusion is four hours. 

- The transfusion rate should be determined by the patient clinical status. 

- Because blood donations often are separated into several components (RB Cs, 
plasma, platelets, for instance). 

- One donation can help save three lives. 



Red Blood cell transfusion 



They are the most frequently transfused blood component. 



Indications: 



1 - Acute hemorrhage: blood loss> 25% of the circulating blood volume 
2- Symptomatic anemia (hemoglobin < 7-8 gm / dl) and patients with chronic 
anemia secondary to bone marrow suppression. 

- The decision to transfuse RBC should be based only on blood hemoglobin 

levels because children with chronic anemia may be asymptomatic despite 
low hemoglobin level F 

- Factors considered in the decision to transfuse RBCs other than Hb level 
are: *) P^ienVs symptoms and signs , 2) Cmisej^anemia, 3) Altern ative 
therapies e.g. recombinant human erythropoietin (EPO) therapy which 
has reduced the need for RBC transfusion in certain diseases e.g. chronic 
renal insufficiency. 

- RBCs transfusion for thalassemia and sickle cell anemia (see chapter . ) 
The dose recommended for pediatric population is 10-15 ml / K v Th 
patients with active bleeding or hypersplenism might require additional RBC 
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transfusion to maintain or increase their hemoglobin. 
In chronic RBCs transfusion : 

- Cross matching should be performed before each transfusion to decrease the 
alloimmunization and transfusion reaction. 

- Packed RBCs should be relatively fresh 

- Leukoreduction should be used (see below). 

- Transfused blood should be screened and the patient should be vaccinated. 



Neutrophil (Granulocyte) transfusions j 



- Infected neutropenic patients usually respond to antibiotics alone provided 
bone marrow recovers early in infection. 

- Newly diagnosed leukemia respond to induction chemotherapy, they do not 
need granulocyte transfusion. In contrast, infected children with sustained 
bone marrow failure and severely neutropenic (< 0.5x1 9 L) may benefit 
when granulocyte transfusion are added to antibiotics. 

- Children with qualitative neutrophil defects may need granulocyte 
transfusion added to the antibiotics when presenting with progressive life 
threatening infection. 

These disorders are chronic and because of the risk of alloimmunization 
granulocyte transfusion are recommended only when infection are clearly 
unresponsive to antimicrobial drugs. 



Platelet transfusions 1 



" aXesis."" ^ ° btalned fr ° m ' UnIt ° f Wh ° le bl00d » collected by 

- The volume, platelet content and dose of platelets will h«^„-j ... 

of collection used. P '" depend on the method 

- The storage time is 5 day i (on fi pooled the storage time becomes 4 hours) 
Indications for platelet transfusion: 1 

- Treatment of bleeding or its prevention prior to an inv.o' 

patients with platelet count < 50x 1 9 L invasive procedure in 

- Bleeding prophylaxis in patients with platelet count < 1 Ox 1 0» T 

bone marrow suppression. 'uxiu L secondary to 

- In patients with congenital or acquired n\«t i . 

transfusion are justified only if significant bS„ s dySfunction - platelet 
dysfunction may be present long time and repeal ° CC f Urs - Be ^use PLT 
allo.mmunizanon and refractoriness In these r > ^ transfusi °n may lead to 
particularly desmopressin acetate should uf^V^native therapies, 
transfusions. 1Q be considered to avoid PLT 

- In the 



absence „ f , ifethreateningbleed|ngp|ate|ettrmsfusiM 



may be 
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MkM in idiopathic thrombocytopenic punpura and thrombotic 
thrombocytopenic purpura. 

Plasma transfusionj 

- Plasma is obtained from a unit of whole blood and contains approximately 

200-220 ml/bag. Plasma dose is 15 ml / Kg. 

- It is stored frozen for up to one year. fk . . Hino 

- Transfusion of fresh frozen plasma (FFP) is used in the treatment of bleeding 
or prior to an invasive procedure in patients with acquired or congenital 

coagulation factor deficiencies (II, V, VII, X). _ m 

- Factor XIII and fibrinogen deficiencies are treated with cryoprecipitate^ 

- Transfusion of FFP or cryoprecipitate is no longer recommended for 
treatment of patients with severe hemophilia A or B, because safer factor VIII 
and IX concentrates are available. Moreover, mild to moderate hemophilia A 
and certain types of von Willebrand's disease can be treated by DDAVP. 

- The use of plasma is also indicated for fluid replacement during plasma 
exchange in patients with thrombotic thrombocytopenic purpura. 

- FFP is used for rapid reversal of warfarin effects in patients who are actively 
bleeding. 

- FFP contains several anticoagulant proteins (antithrombin III, protein C and 
protein S) whose deficiencies have been associated with thrombosis. FFP may 
be used as a replacement therapy in these patients. 



Cryoprecipitate 



- Cryoprecipitate is prepared from a unit of FFP 

- Cryoprecipitate contains only fibrinogen and factors VIII and XIII 

- Transfusion of cryoprecipitate is indicated for treatment of bleeding or its 
prevention prior to an invasive procedure in patients with 
hypofibrinogenemia. 

- Cryoprecipitate is also used in the preparation of fibrin glue which is a topical 
adhesive used for certain surgical procedures and consists of a mixture of 
thrombin and cryoprecipitate. 



Risks of blood transfusion 



I) Infectious risks : 

transmission of: 
-HIV 

- Hepatitis B & C 

- CMV (can be eliminated by transfusing cellular hln^H a 

leucocyte filters) bl °° d Products filtered with 

- Syphilis 

- Parvovirus B19 



- Epstein-Barr virus 

- Chagas disease 
II) Risks of non-infectious nature 

- Febrile transfusion reaction 

- Fluid overload 

- Graft versus host disease 

- Electrolytes and acid base imbalances 

- Iron overload 

- Increased susceptibility to oxidant damage 

- Exposure to plasticizers 

- Hemolytic transfusion reaction (immediate or delayed) 
Immunosuppression and alloimmunization. 




Patients known to have immune dysfunction are at increased risk of post 
transfusion graft versus host disease. For these patients all cellular blood 
components should be irradiated before transfusion, but frozen acellular 
products such as FFP do not require it. 



What is leukoreduction? 



Q Leukoreduction ^) 



:i j,:„m° f ,i:r vine * 9M% ot WBCs f ™ °* i » ^ «"*»«. 



(red cells and platelets) 



Method for leukoreduction: 



Almost all red cells are leukoreduced using* specific filtPr w^u- 

as a method for leukoreduction bmisnc*^ 

WBCs removal. 7 efflC,ent resultln 8 ln only 90% 



Indications: 



1- Recurrent fever chill reactions. 

2- Immediate or delay alloimmunization to HLA an ,; no 

3- The risk of CMV transmission. ant ' gens 









